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that less complex systems are more stable (e.g., Begon et al., 1990).
However, no evidence exists on the relationship between stability
and diversity for a microbial process. In any case, higher diversity
among pollutant degraders should lead to emergence of the most fit
organisms for the degradation and hence enhance degradation per-
formance.

If high diversity and large populations of pollutant degraders
already exist in the habitat, it becomes virtually impossible to suc-
cessfully introduce an inoculum. The native organisms both preemp-
tively colonize the niche and are likely more fit for the niche. Thus,
super biodegraders, whether natural or genetically engineered, stand
little chance against a significant indigenous population that can de-
grade the target chemical.

Biogeography of Biodegraders

Bacteria have been on earth for 3 billion years, an extremely long
period of time. Indeed, 85 percent of bacterial existence to date oc-
curred before the continental plates began to drift apart. Thus, the
organisms have had a very long time to evolve, adapt, and disperse.
This long period likely also led to excellent survival strategies, so
that organisms can persist outside their optimum niches for many
years. A century ago, Beijerinck, a famous Dutch microbiologist,
stated that "everything [bacterial types] is everywhere, the environ-
ment selects." This remains the accepted dogma. Extended to biode-
grading organisms, this dogma suggests that biodegradative traits
found in one soil or water would be found in most other soils or
waters around the world. The global distribution of such traits has
not yet been fully evaluated (and is the subject of research), but gen-
eral experience suggests that the dogma is true, at least at the level of
the particular activity, if not the identical strain. Hence, there may
be some local variation, but it likely occurs at the variety or strain
level and is probably not apparent at the process level. In other
words, biodegradation proceeds on similar substrates and at similar
rates even though some of the strains are slightly different.

The importance of this biogeographical analysis to bioremediation
is that it suggests that biodegrading populations are similar at many
sites. The portion of biodegrading organisms in the total community
at a given site may be somewhat similar to that at other sites if selec-
tion has not already occurred. Thus, if the total population is high,
as in a fertile surface soil, the biodegrading population will be high.
In contrast, in the vadose zone and aquifer soil, which are impover-
ished in organic matter, the total populations will be lower and hence